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^fUanjiVmA  8TATX  OOLUKS,   1909. 


Advancement  of  the  Dairy  Industry  in  the  United  States. 

OUTLIKE. 


A. 

B. 
C. 


D. 


Introduction. 

Early  History  of  dairying  in  the  United  State s. 
Dairying  during  the  middle  of  the  19th  Century, 
Dairying  during  the  third  quarter  of  the  Csntury. 

1.  Establishment  of  cheese  and  butter  factories. 

2.  The  associated  system  of  dairying. 

8.  Mechanical  appliances  used  in  the  dairy. 

a.  Centrifugflil  separator. 

b.  Babcock  Test. 

c.  Cosibined  charns. 

d.  l&iltiple  bottle  washers. 

e.  Bottle  fillers  and  cappers. 

f.  Milk  coolers  and  aerators. 

g.  Pasteurizers. 

h.   Milking  machines. 

4.  Organization  of  dairymens  associations. 

5.  Ixnproyement  of  dairy  cattle. 
Dairying  at  the  present  time, 

1.  Educational  progress. 

2.  Milk  production. 

a.  Certified  milk. 

b.  Condensed  milk. 
e.  Modified  milk. 
d.  Milk  powder. 

3.  Cheese  making. 

4.  Butter  making, 

a.  Starters. 

b.  liolsturo  test.  Casein  test  and  Salt  test. 

c.  Renovated  butter. 
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tliou«2rt.  Ia4.a4  It  1.  Uttlt  U*.  tHan  .tartUng  vl^n  w.  consid- 
er t^t  towmzlf  la  tlM  mMttfaetuz*  of  <Ulry  pxtxtoota  tHa  oov. 
ware  kapt  in  ta  taoXavi  stabla,  vara  narar  ourriad  and  ware  uaual- 

ly  corarad  wltH  a  thick  coat  of  Mutara  on  tiair  aidas  and  flanks. 
The  Bilking  was  dona  wbanayer  conraniant  and  with  little  regard 
for  claanlinaas.  tha  ailk  dumped  into  oans  without  straining  or, 
if  strained  at  all,  only  throogh  a  wire  strainer.  This  milk  was 
then  taken  to  the  train  and  shipped  to  the  city  to  some  milk  deal- 
er. It  was  then  sold  from  a  can,  placed  on  the  seat  of  the  wagon 
beside  the  driTsr,  and  measured  in  ressels  that  ware  coated  with 
a  film  of  dust  from  the  city  streets  each  ti^  the  wagon  passed 
from  one  customer  to  the  next.  If  the  milk  was  intended  for  but- 
ter production  it  was  placed  in  pans  or  crocks,  the  cream  separat- 
ed by  gravity  and  kept  four  or  fire  days  to  ripen,  or  longer  if 
not  enough  had  accumulated  for  a  churning.  Tha  churning  and  work- 
ing were  done  by  hand  and  the  product  with  its  accumulated  load  of 
putrefactire  bacteria  was  packed  in  tub.  and  marketed  twice  a  year. 
It  was  u«xal  for  half  the  butter  in  market  to  be  strong  if  not  act- 
ually rancid.  With  dairy  products  low  in  quality,  the  prices  were 
oorrespondingly  low. 

At  the  present  time,  while  there  is  still  a  tendency  in  certain 
localities  for  the  foregoing  conditions  to  obtain,  yet  thanks  to  the 
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actlyltlea  of  national  and  state  dairy  oommlssloners,  pure  food 
commissioners  and  dairy  Inspectors^  as  well  as  to  an  educated  and 
enlightened  public  opinion,  unsanitary  conditions  are  rapidly  be- 
ing suppressed.  In  tlM  modem  sanitary  dairy  plant  we  find  not 
only  the  cows  but  also  the  stable  kept  scrupulously  clean*  the  cows 
milked  by  the  MsohsAioal  milking  machine,  the  oream  separated  from 
tli9  milk  by  the  centrifugail  separator  and  at  once  cooled  and  aerat- 
ed. The  germs  are  then  killed  by  pasteurisation  and  the  cream  rip- 
ened with  pure  cultures  of  bacteria.  A.  chum  Is  enployed  which  also 
works  the  butter  before  it  is  reaored.  To  complete  this  triumph  of 
uodem  skill  the  butter  is  printed,  wrapped  and  put  out  by  machin- 
ery without  ever  at  any  stage  of  the  process  haTing  once  come  in 
contact  with  hiiman  hands.  If  the  milk  is  Intended  for  market  it  is 
immediately  aerated  in  a  glass  room,  cooled  to  forty-five  degrees, 
filled  into  sterilized  bottles,  which  ars  capped,  counted  and  seal- 
ed by  machinery  ready  for  delivery  to  the  customer. 

A  brief  history  of  this  onward  march  of  progress  may  prove  of 
interest  to  the  reader. 


X1BL7  HISTORT  OF  DAIRTIKQ  IN  THE  UNITSD  STATES. 

Dairy  cattle  wsre  first  brought  to  Virginia  in  1611  and  to 
Plymouth,  from  the  coast  of  Devonshire,  in  1624,  Latsr  importations 
were  brought  to  Kew  Tork  from  Holland,  to  Delaware  from  Sweeden  and 
to  New  Hampshire  frcna  Denmark.  These  various  breeds  were  crossed 
and  thus  formed  the  original  stock  of  the  country.  The  cattle  a- 
long  the  Atlantic  coast  fared  miserably  in  winter.  They  had  little 
or  no  protection  and  wsrs  fed  upon  swale  and  salt  grass  cut  from  mar- 
shes. It  was  a  common  opinion  in  the  Yirginia  colony  that  the  housing 
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and  milking  of  cows  in  winter  would  result  in  their  deatlu  A 
small  amount  of  butter  and  cheese  was  exx>orted  from  the  colon- 
ies but  dairying  as  a  specialty  did  not  make  its  appearance 
until  well  along  in  the  nineteenth  century* 

In  the  early  part  of  the  nineteenth  century  the  methods 
and  utensils  used  in  dairying  were  both  crude  and  the  milch 
cows  were  of  nondescript  breeding*  Winter  dairying  was  unloiown* 
The  cows  usually  oalred  in  the  sg^ing^  going  dry  in  the  fall  or 
early  winter  amd  often> through  lack  of  attention^  dying  of  star- 
vation or  exposure* 

In  some  sections  the  milk  was  set  in  shallow  pans  or  earth- 
on  vessels  for  the  cream  to  rise*   Little  attention  was  given  to 
cooling  the  air  in  which  the  milk  stood  in  summer  time  or  to 
warming  it  in  winter  so  long  as  the  milk  did  not  freeze  solid* 
In  other  sections  the  entire  milk  was  churned*  This  is  still 
done  in  southern  states  to  some  extent*  The  general  farm  practice 
was  to  pack  the  butter  in  firkins  or  tubs  and  to  let  the  cheese 
accumulate  on  the  farm  for  at  least  six  months*  Marketing  took 
place  only  once  or  twice  a  year*  Much  of  the  butter  was  rancid 
and  the  cheese  sharp  and  both  brought  low  prices* 


DAIRYING  DURINa  THE  MIDDLE  OP  THE  NINKTSKHTH  CENTURY. 


Until  the  middle  of  the  nineteenth  century  dairying  was  a 
specialty  in  but  few  sections*  In  Herkimer  County^  New  York^  the 
making  of  cheese  was  begun  about  1810«  It  was  at  first  produced 
in  limited  quanities»  the  farmers  fearing  orer-production*  The 
industry  gradually  developed^  however^  and  by  1830  had  become 
quite  general  in  Herkimer  and  aidjoining  counties  in  New  York« 
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All  the  operatioxiB  of  tha  dairy  continued  rude  and  undeveloped. 
The  oows  were  milked  In  the  open  yard  and  the  curds  ««re  made 
In  home-made  tubs  and  pressed  In  log  presses.  Srerything  was 
done  by  guess;   there  was  no  order«  no  system,  no  science  In 
dairy  operations.  Tlth  the  Inception  of  cheese  and  butter  ez- 
portatlon>   the  dairy  Industry  spread  rapidly  In  the  New  England 
states  and  over  New  Torlc,  Ohlo«and  Pennsylvania,  until  by  the 
middle  of  the  century  the  exports  of  cheese  averaged  about 
10, 000 J 000  pounds  annually* 

DAIRTINa  DURINa  THE  THIRD  QUARTER  OF  THE  CSKTHRY. 

The  rapid  growth  of  cities  during  the  third  quarter  of  the 
nineteenth  century  and  the  development  of  transportation  facil- 
ities, exerted  considerable  Influence  in  the  progress  of  dairy- 
Ing^   increasing  tlie  demand  for  the  products  of  the  dairy  and  en- 
abling the  farmer  to  market  them  at  a  profits     This  fact  induced 
many  to  engage  in  dairying  as  a  qpeciality  Instead  of  conducting 
the  dairy  as  an  accessory  to  general  farmings     Live  stock  shows 
became  popular  and  attention  was  directed  toward  the  improvement 
of  farm  animals.   Breeds  of  cattle  noted  especially  for  dairy  qual- 
ities were  introduced  and  gained  favor  with  dairymen^   Co-operative 
dairying  was  recognized  as  successful  and  the  cheese  factory  sys- 
tern  became  thoroughly  established  In  New  York.     The  foreign  demand 
for  cheese  Increased  and  the  yearly  exports  rose  from  10,000,000 
pounds  in  1850  to  15,000,000  pounds  in  1860  and  50,000,000  In  1865. 
Ten  years  later  over  100,000,000  pounds  were  exported,  a 


Establishmsnt  of  Cheese  and  Batter  factories. 
Associated  dairying  began  with  the  establishment  of  a  cheese 
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factory  by  Jesse  Williams >   of  Oneida  County^   New  Yorkj   in  1851. 
Mr*  Williams  was  an  experienced  cheese  maker  and  reoeired  such 
a  good  price  for  his  product  that  he  increased  the  output  by 
auidlng  to  his  own  supply  of  milk  that  of  several  sons  located 
on  farms  nearby^  and  then  that  of  his  neighbors.     From  this  be- 
ginning the  number  of  cheese  factories  increased  slowly  at  firsts 
but  afterward  more  rapidly  until  In  1870  there  were  1^313  cheese 
factories  in  operation*   From  1870  forward  the  factory  system  of 
making  cheese  practically  superceded  the  making  of  cheese  on  farms* 
According  to  the  census  of  1900  there  were  in  the  United  States^ 
3>585  cheese  factories  which  manufactured  281j972»S24  pounds  of 
cheese  J  or  94*5^  of  the  total  amount  produced  in  the  United  States* 
The  making  of  butter  from  milk  or  cream  collected  from  a  number  of 
farms  soon  followed  the  establishment  of  cheese  factories*    So  far 
as  known  the  creamery  system  of  butter-making  originated  in  the 
United  States*     The  first  creamery  was  built  by  Alanson  Slaughter^ 
near  Wallkillj  Orange  County »  New  York^   in  1861j   and  received  daily 
the  milk  from  375  cows*     At  the  present  time  the  factory  system  is 
gaining  rapidly  in  favor  and  by  the  census  of  1900  the  5a  567  cream- 
erles  manufactured  420^954^016  pounds  of  butter  or  28*2^  of  the 
total  amount  produced  in  the  United  States*      It  is  interesting  to 
note  that  during  the  decade  of  1890-1900  the  percentage  of  butter 
s^anufactured  in  creameries  increased  from  18*2^  of  the  whole  a- 
mount  produced  in  the  United  States  to  28*2^* 


The  Associated  System  of  Dairying* 
The  associated  system  of  dairying  constitutes  one  of  the  not- 
able landmarks  in  the  progress  of  dairying  during  the  past  century* 
The  early  cheese  factories  and  creameries  were  purely  co-operative 


and  It  is  In  tliis  form  tliat  the  systdm  has  been  generally  ex- 
tended into  new  territory  whether  in  the  form  of  cheese  or 
butter  factories. 

There  axe,  howeveri  varioas  other  forms  of  ownership  in- 
volving the  co-operative  principle  in  part  or  elee  being  purely 
proprietary. 

When  the  first  cheese  factories  and  creameries  were  estab- 
lished>   the  milk  of  several  patrons  was  drawn  to  the  factory  and 
placed  in  large  Tats  for  cheese-aaking^  or  set  in  deep  cans  suz^ 
rounded  by  running  water  for  butter-making.   The  cream  was  separ- 
ated from  tlie  milk  by  gravity  and  afterward  skimmed  and  churned. 
After  a  time  the  gatliered  cream  system  was  introduced.  Under  this 
system  the  cream  was  separated  on  the  farm^  usually  by  a  cold^deep 
setting  processj   and  a  representative  of  the  creamery  visited  the 
farm^   skimmed  the  cream  and  left  the  skimmed  milk  on  the  farm. 
Lateri  during  the  decade  beginning  with  IBSO,   the  centrifugal 
separator  was  introduced  and  at  the  present  time  by  far  the  larger 
number  of  butter  factories  are  operated  upon  this  system. 

The  earliest  factories  and  creameries  paid  for  milk  and 
cream  by  the  (loart  or  gallon^   equal  bulks  being  regarded  as  equal 
in  value.    The  next  step  in  advance  was  to  purchase  the  milk  or 
cream  by  weighty   equal  weights  being  then  regarded  as  equal  in 
value.   When  the  gathered  cream  system  was  introduced,   equal  bulks 
of  cream  were  still  regarded  as  of  like  value«     The  modern^  as 
well  as  the  most  accurate  method  of  purchasing  is  to  pay  for  the 
amount  of  butter-fat  the  milk  or  cream  contains^   Tliis  is  deter^ 
seined  by  mechanical  methods  to  be  described  later. 

At  first  it  was  considered  sufficient  to  have  200  cows  tribut- 


-7- 
ary  to  a  creamery  and  the  patrons  located  wltliln  a  raullus  of  two 
or  three  miles.  Later  larger  factories  were  favored  as  more  economr- 
Ical  and  the  patrons  hauled  the  milk  to  the  creamery  by  a  co-oper-- 
ative  plan  so  that  each  patron  made  a  trip  to  the  creamery  but 
once  in  seren  to  fourteen  days.  In  the  late  form  of  creamery^  each 
patron  is  expected  to  cool  the  milk  thoroughly  before  shipping  it  to 
the  centralised  factory  which  receives  the  product  from  several 
thousands  of  cows^  distributed  over  many  square  miles  of  territory. 
The  large  guanity  of  cream  still  appearing  as  raw  material  at 
creameries  is  indicative  of  another  inqprovement  in  dairyings  vis. 
** Skimming  Stations*.  It  has  been  found  that  the  labor  and  expense 
of  daily  hauling  of  the  entire  milk  product  to  the  creamery^  often 
several  miles  distant «  is  too  great  a  tax  ujpon  the  industry.  To 
meet  this  need  and  effect  economy  in  creamery  management  these  skim- 
ming stations  have  been  established.  They  are  equipped  only  with  a 
separator  and  power  to  run  it.  The  separated  cream  is  transported 
from  the  station  to  the  parent  creamery^  where  it  is  manufactured 


Into  butter. 


Mechanical 


Startling  progress  has  also  been  characteristic  in  the  appli- 
cation of  mechanics  to  the  dairy.  The  growth  of  factories  and  cream- 
eries called  for  new  equipment  adapted  to  manufacturing  upon  an  en- 
larged scale  and  equal  attention  has  also  been  given  to  the  inven- 
tion of  appliances  for  the  improvement  of  the  farm  dairy.  Among  the 
n^any  inq;)roved  appliances  nay  be  mentioned  the  centrifugal  separator 
for  separating  cream  from  skim  milk^  the  Babcock  test  for  ascertain- 
ing the  amount  of  butter-fat  in  milk  or  cream^  the  combined  chum 
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and  worker,  the  pasteurizer  for  killing  germ  life,  the  multiple 
bottle  washer,  the  milk  cooler  and  aerator  and  the  meohanioal 
milking  machine* 


CENTRIITKUL  SiSPARATORS. 


From  time  imenorable  ortam  hat  been 


separated  from  milk  by  making  use  of  the  principle  tlMt  the  «pacif> 
io  grarity  of  milk  eerom  is  greater  than  that  of  the  globalee  of 
fat,  which,with  looh  partioles  of  water  and  lolidt  as  adhere  to 
them,  compose  the  oream. 

The  importanoe  of  the  applioation  of  centrifugal  force  to  the 
separation  of  cretB  oaimot  be  orer-eetimated*  In  fact,  the  inyention, 
development  and  perfection  of  the  oentrifagal  separator  has  been  the 
chief  factor  in  rerolut ionizing  methods  of  butter-making.  The  cream 
can  be  chamed  at  onoe  while  still  gveetj  if  so  desired  and  the  skim 
milk  is  available  for  use  while  still  warm,  sweet,  and  in  good  con- 
dition for  feeding  young  animals.  This  method  is  more  efficient  than 
the  grstrity  system  and  secures  better  separation  with  less  loss  of 
fat  in  the  skim  milk,  the  percentage  of  fat  in  the  skim  milk  being 
but  .02  to  .06^. 

In  separating  oraam  fxoa  milk  by  centrifugal  force,  the  centrif- 
ugal force  in  a  rapidly  revolring  bowl  is  made  to  take  the  place  of 
gravity  acting  on  mlllc  at  raat  in  a  raaaelj  only  tlia  oentrlfugal 
force  is  so  xmioh  greater  than  the  force  of  grarity  that  the  cream  is 
separated  onich  nore  quickly  and  thoroughly.  In  1877  a  patent  was 
granted  LaFeldt  and  Lantech  for  a  machine  to  separate  milk  by  centrlf- 
ugal  force.  This  machine  simply  had  a  series  of  buckets  hung  on  hori- 
zontal aims  swinging  from  a  central  axis.  When  the  cream  was  sei>ar- 
ated  from  the  milk  the  machine  was  stopped,  the  cream  skimmed  off  in 
the  ordinary  way  and  the  buckets  refilled  with  milk.  From  this  it 
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was  but  a  step  to  the  reyolring  bowl  in  wMch  the  s6j)aration  took 
place  with  arrangements  for  continuous  inflow  of  milk  and  outflow 
of  skim  milk  and  cream. 

In  the  process  of  separation  the  milk  flows  into  the  rapidly 
revolving  bowl  and  is  there  acted  upon  by  the  centrifugal  force 
wMch  throws  tha  part  of  the  milk  haying  the  greatAtt  si>eolflc  grav 
ity  to  the  outeide  and  forces  the  lighter  partlolee  of  fat  to  the 


-10- 


H.H  .>wrn9 


VA.A/VX 


inside.  Near  the  outer  portion  of  the  bowl  are  one  or  more  tubeg 
leading  inward  along  the  tide  of  the  bowl  and  opening  near  the 


skim 


the  extreme  center  of  the  bowl  (tollTers  th»  oream  to  the  outside. 
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tion  with  the  else  of  the  bowl,   the  «eed  of  the  machine  and  the 
iize  of  the  Inflow  tube,  they  ditoharge  from  .4  to  .9  of  the  a^ 
mount  of  milk  entering  the  bowl;   the  regaining  contents  are  then 
forced  toward  the  center  of  the  bowl  where  they  find  an  exit 
through  the  oream  outlet.     In  this  way  the  milk  as  it  enters  the 
bowl  is  divided  into  two  portions;   the  larger,  drawn  from  the  out-  * 
Bide  of  the  bowl  consisting  of  skim  milk  and  the  smaller,   escaping 
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from  the  center  of  the  bowl,  the  cream, 

Th*  nuaber  of  centrifugal  separator*  in  use  by  creameries 
was  first  reported  for  the  twelvth  census.     There  were  returned 
9,701  separators  in  use  by  butter  factories.   As  to  the  number 
of  hand  separators,  there  are  no  statistics  for  the  whole  United 
States.  In  the  state  of  Zowa  alone,  howerer,  the  state  dairy  ooifr- 
miasioner  reported  904  farm  separators  owned  by  patrons  of  creaxtt- 
eries  in  1898;    1763  in  1899;   3332  in  1900;    5351  in  1901;   8333  in 
1902  and  16,800  in  1903.   This  being  the  report  from  but  a  single 
state  it  is  apparent  at  a  glance  what  a  »wvolution  in  dairy  metho(te 
the  centrifugal  separator  has  wrought  and  how  by  its  greater  econ- 
omy of  labor  it  has  rendered  possible  the  development  of  a  profit- 
able industry  in  many  localities  where  it  wotdd  otherwise  hare 

» 

been  impossible, 

FAT  TEST  FOR  MILK.    Another  potent  factor  in  the  development  of 
the  dairy  industry  is  the  popular  fat  test  for  milk,  then  one  stops 
to  think  that  less  than  twenty  years  ago  the  best  means  a  butter- 
maker  had  for  ascertaining  the  qjxality  of  milk  was  a  crude  test 
tube  where  the  milk  was  set  for  the  creaa  to  rise,  and  a  lactoneter 
which  would  indicate  that  milk  was  good  after  it  had  been  both 
watered  and  skinssd,  hs  can  realise  what  great  progress  has  been 
made  in  milk  testing  during  the  Ust  few  years. 

Up  to  the  year  1888  there  had  been  no  apparatus  devised  that 
would  determine  the  fat  in  milk  quickly,  accurately  and  cheaply. 
The  same  year  marked  the  establistesnt  of  the  National  Grant  to 
Agricultural  Ejqperiment  Stations  and  during  the  nszt  two  years  no 
less  than  seven  distinct  methods  were  devised  by  chMolsts  of  to- 
Periment  Stations  for  this  puxpose.  All  of  them  were  much  better 
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tlian  any  tliat  had  hitherto  heen  known,  but  one  was  so  oaoh  in 
advance  of  the  rest  that  it  is  now  praotioally  the  only  method 
used  for  the  quick  determination  of  fat  in  milk.  This  is  the 
method  derised  by  Dr.  8.  H.  Babcook,  of  the  Wisconsin  Xxperiment 
Station,  known  as  "The  Baboook  Test*  and  first  published  in  July 
1890.  This  machine  combines  the  principles  of  centrifugal  force 
with  sinqple  chemical  action.  To  destroy  the  solids  other  than 
fat  a  single  reagent,  sulpluric  acid  (sp.  gr.  1.82)  is  used  and 
t'oB   fat  is  then  separated  from  the  remaining  contents  of  the  test 
bottle  by  centrifugal  foroe«  hot  water  being  added  to  bring  the 
contents  of  the  bottle  up  into  the  narrow  graduated  neck  from 
which  the  percentage  of  fat  may  be  read  directly.  By  the  use  of 

0 

these  machines  from  two  to  forty  samples  may  be  tested  at  once, 
in  a  few  minutes  and  by  the  use  of  bottles  specially  provided 
the  percentage  of  fat  may  be  determined  in  samples  of  butter, 
cheese,  milk,  cream,  skim  milk,  whey  and  buttermilk.  The  fat 
test  of  milk  has  a  wide  application.  It  may  fix  the  basis  for 
municipal  milk  inspection,  regulate  the  price  of  milk  and  cream 
for  city  trade  and, at  creameries,  cheese  factories  and  condens- 
orles.  In  the  hands  of  a  competent  dairyman  (when  yearly  milk 
records  are  kept)  it  shows  the  ralue  of  different  animals  for 
dairy  purposes  and  is  often  used  in  connection  with  the  dairy 
scales  to  determine  the  selling  or  purchasing  price  of  cows. 
Vith  perfect  apparatus  and  a  ooopetent  person  in  charge  of  the 
vork,  the  accuracy  of  the  test  is  beyond  (zneetion  and  its  use  is 
of  the  highest  scientific  and  economic  importance. 


OBOBNS. 


se 


The  ancients  churned  the: 
made  from  skins  of  animals 
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advanoe  was  to  place  the  milk  and  oream  in  bottles  or  Jars  and 


ouuio 


scale  by  churning  the  oream  in  a  large  box  or  barrel  ran  by  pow- 
er or  by  hand.  The  ohazns  used  in  iaeriean  batter  taotorles  at 
the  present  date  are  termed  "Coobined  Chanui*.  They  are  00  arrang- 


arlni4 


Oving 


worth  they  are  now  in  general  use  in  Surope,  as  well  as  in  the 
United  States.  Some  of  their  adTanta«es  are  as  follows;-  They 
keep  flies  avay  from  %hm  butter  in 


r  timei   the  te^^rature 


ohnm 


handling  the  butter  daring 


BOTTLE  WASHERS. 


The  reoent  inrention  of  the  large  multiple 


milk  bottle  washer  is  worthy  of  notice.  It  is  made  by  a  number  of 
different  firms.  Orates, containing  twelre  bottles  each,  are  turn- 
ed upside  down  and  entered  on  an  endless  apron  at  one  end  of  the 
machine.  Rerolring  brushes,  hot  water  and  steam  are  shot  up  into 
the  bottles  at  different  steps  in  their  progress  through  the  mach- 
ine. When  the  crate  emerges  from  the  other  end  of  the  machine 
the  bottles  hare  been  washed,  rinsed  and  sterilised.  By  this  meth- 
od several  thousand  bottles  per  hour  are  oleansed. 


BOTTLE  FILLERS  AND  CAPPERS. 


The  combined  bottle  filler  and 


capper  is  another  mechanical  improvement  that  has  come  into  use 
during  recent  years.  A  orate  containing  twelve  bottles  is  placed 
in  position  on  the  platform  of  the  filler  and  all  the  bottles 
filled  at  once  without  overflow  or  foam  by  siaqply  pulling  a  leres 
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COMBINED  MILK  COOLERS  MD  iXRITOR&     In  th0  early  history  of 
the  dairy  industry  in  the  United  States  milk  was  nerer  aerated 
and  but  slowly  cooled  hy  placing  it  in  ye  seels  surrounded  by 
water.  Investigators  found  that  offensive  odors  were  consider- 
ably lessened  by  exposing  the  milk  in  pure  air  so  that  gases  and 
unpleasant  odors  might  pass  off.  It  has  also  been  demonstrated 
that  milk  must  be  cooled  at  once  when  drawn  from  the  cow  in  order 
to  maintain  its  keeping  qualities.  To-day  we  have  the  combined 
aerator  and  cooler.  The  milk  flows  down  over  a  corrugated  surface 
or  series  of  pipes  inside  of  which  a  stream  of  cold  water  or 
brine  passes  to  keep  the  surfaces  constantly  cool.  In  this  way 
the  milk  is  at  onoe  cooled  and  aerated  and  the  quality  according- 
ly improved. 


PASTEUBIZER8. 


Ifore  than  one  million  babies  in  this  country 


depend  on  the  cow  for  their  only  food.  The  frightful  mortality 
among  infants  fed  on  cows  ailk  in  the  cities  during  the  last  few 
years  has  led  to  the  wide-spread  adoption  of  pasteurisation,  a 
process  which  consists  in  heating  the  milk  to  a  tenqperature  of 
140  F  to  212  F.  This  kills  practically  all  the  germs  in  a  vegeta- 
tive stage.   Since  most  of  them  are  in  a  vegetative  condition, 

4 

the  process  kills  almost  all  the  organisms.  The  heating  is  fol- 
lowed by  rapid  cooling.  The  word  itself  comes  from  Pasteur  a 
French  scientist^  who  devised  the  method  for  treating  wines  and 
thus  preventing  them  from  various  undesirable  fermentations. 
Owing  to  its  own  merits  pasteurisation  has  also  gained  favor  with 
American  creamery  operators.  It  has  been  thoroughly  demonstrated 
that  if  the  operator  is  to  produce  the  best  results,  he  must  have 


WUk  tetel*  SAStMOiMtioR 


'ttlk  mtt%T  pastauzisation 
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thorough  control  of  fermentation  in  the  cream  or  milk,  a  condition 
easily  secured  by  pasteurization.  The  Danish  Ctoremment  has  com- 
pelled the  pasteurisation  of  milk  and  cream  as  a  safe  guard  against 
tuberculosis.  It  was  found  not  only  that  the  process  was  efficient 
in  this  respect,  but  also  that  it  produced  a  more  uniform  product 

ous  pasteurising  machines  are  in 


with  better  keeping  qualities. 

use,  the  common  features  of  all  being  facilities  for  heating  and 

cooling  the  milk  and  cream. 


The  process  enables  the  buttermaker  to  produce  a  uniform  qual- 
ity of  butter;  eliminates  undesirable  taints  in  milk;  destroys  most 
of  the  germs;  aids  the  butteinaker  in  controlling  the  fermentation 
in  cream;  increamt  «ie  keeping  quality  of  butter,  and  enables  the 
operator  to  do  closer  skimming  than  when  milk  is  separated  at  a  low 
temperature.  Pasteurisation  is  well  entitled  to  an  important  rank 


mechanical 


MILKING  MACHINSS. 


Owing  to  the  great  progress  that  has  been 


made  in  the  dairy  industrr  during  the  last  few  years,  there  has 
come  to  be  such  a  ^yeat  demand  for  men  to  help  with  the  milking  that 
dairymen  are  unable  to  tecure  them  ftt  a  condensation  that  will  allow 
a  fair  margin  of  profit.  The  confinement  and  nature  of  the  work 
frequently  make  the  milkers  discontented  and  cause  them  to  seek  more 
pleasant  work  elsewhere.  Face  to  face  with  this  condition  many 
dairymen  hare  reached  the  noint  whAM  th«v  nma-f:  •-i-t-i^^*  ^4.^^»4.4 


hanical 


do  the  milking.  The  inrentlon  of  a  milking  machine, which  is  being 
operated  successftilly  by  many  large  dairy  farmers, comes  as  a  solu- 
tion  of  the  foregoing  and  of  many  other  dairy  problem*  and  promises 
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to  still  further  r«volutioni««  dairying  as  a  business  by  placing 
it  on  a  larger  and  more  profitable  basis. 

Inrentors  have  been  working  for  years  to  produce  a  milking 
machine  and  wlille  tome  of  these  machines  have  been  working  for 
several  years  with  a  certain  degree  of  suocese,  yet  it  ie  but  re- 
cently since  the  true  principle  of  imitating  the  action  of  the 
calf's  mouth  on  the  teat  was  discovered.  In  other  words,  suction 
was  produced  at  intervale.  These  intervals  are  known  as  pulsations 
and  have  been  reproduced  in  the  machine,  a  fact  which  has  aided 
materially  in  bringing  about  its  present  success. 


. » t-  .« — -- 


Heja.&«l.  «et 


The  machine  consists  of  rubber  tubes  ending  in  especial  cups 
for  attachment  to  the  teats  of  the  cow  and  connected  at  the  other 
nd  with  large  cans  which  may  be  sterilised.  The  cans  are  connect- 


-17- 


ed  with  a  vacuiam  system  of  tubes  and  at  the  point  where  the 
rubber  tubes  are  attached  to  the  can  there  Is  a  mechanical 
device  by  which  the  vacuum  is  made  to  draw  through  the  tubes 
intermittently,  ftiction  is  applied  to  all  four  teats  at  once 
and  as  air  is  drawn  from  the  teat  cups  the  milk  it  forced  out 
to  fill  up  this  space.  It  is  thence  drawn  into  the  empty  can. 
The  inspection  glasses  on  the  lid  of  the  milker  enable  the 
operator  to  see  the  milk  as  it  passes  into  the  pail  and  to 
determine  when  the  cow  is  milked  dry. 

Organization  of  Dairymens  Associations. 

The  organi;sation  of  dairymens  associations  has  been  em 
onward  step  in  the  progress  of  dairying.  The  American  Dairy- 
mans  Association  was  formed  in  1863.  Since  its  field  of  action 
was  almost  entirely  in  the  eastern  states,  the  Northwestern 
Dairymens  Association  in  1867,  Both  were  active  in  forwarding 
dairy  interests.  Then  in  decade  1870-80  followed  the  formation 
of  State  dairy  associations  in  Vermont,  Pennsylvania,  Wisconsin, 
Illinois,  Iowa,  New  Toxk  and  later  In  the  remainder  of  the  states 
At  the  present  time  besides  the  State  dairy  associations  in  the 
different  states,  there  are  no  less  than  eight  National  and  Inters 
national  associations  actively  engaged  in  promoting  the  interests 
of  the  dairy  business. 


Improvement  in  Dairy  Cattle. 

The  progress  made  in  this  respect  during  the  last  fifty  years 
i^B  been  remarkable.  At  that  time  a  cow  that  would  produce  a  pound 
of  butter  a  day,  for  two  or  three  months,  was  considered  a  wonder. 
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Occaslonally  a  single  animal  would  be  found  that  was  really  worthy 
of  note.  The  famous  Oakes  cow  in  Massachusetts,  about  1816,  aTtxag- 
ed  forty-four  pounds  milk  per  day  and  made  467  pounds  butter  during 
one  season  but  she  failed  to  reproduce  her  eqjaal.  The  first  authen- 
tic record  of  definite  herd  inqprovement  was  made  by  Zadook  Pratt  of 
Qraene  County,  New  Tork.  By  careful  selection  he  increased  the  ave- 
rags  batter  product  of  his  fifty  cows  from  130  pounds  in  1862, to 
226  pounds  in  1865,  the  average  milk  yield  per  year  being  4,710  poxxnds. 
The  good  daiiTr  cow  has  been  so  long  bred  for  a  special  purpose  that 
instead  of  milking  for  a  short  time  during  the  pasture  season,  she 
now  produces  milk  for  eleven  months  out  of  the  year  and  many  individ- 
uals keep  u^  the  flow  of  milk  for  the  entire  year.  A   cow  that  does 
not  average  'seven  quarts  of  milk  per  day  for  three  hundred  days,  be- 
ing 4,500  pounds  per  year,  is  not  considered  profitable,  Many  herds 
average  considerably  over  5,000  pounds  of  milk  per  year  and  numerous 
individuals  give  from  twelve  to  fifteen  tines  their  own  weight  of 
milk  per  year.  Quality  also  has  been  so  improved  that  the  milk  of 

# 

one  cow  will  make  as  much  butter  per  week  as  that  of  three  or  four 
cows  during  the  middle  part  of  the  past  century.   5iany  herds  average 
from  300  to  350  pounds  per  year  and  single  individuals  much  higher. 
Colantha  4th' s  Johanna  has  an  official  yearly  test  of  the  enormous 
total  of  27,462.5  pounds  of  milk, averaging  3,64  percent  of  fat,  or 
998.26  pounds  of  butter-fat,  •q^ivalent  to  1165  poxaids  commercial 
butter.   This  is  an  average  of  over  three  pounds  per  day  for  the  en- 
tire  year.     Perhaps  the  most  striking  evidence  of  the  ia^irovement 
of  dairy  cattle  in  a  single  decade  is  found  in  a  comparison  of  the 
figures  of  the  eleventh  and  the  twelvth  census.     By  the  fom«r  the 
average  annual  milk  product  per  cow  was  616.4  gallons;  by  the  latter 
it  had  increased  to  424  gallons  per  cow.  Even  if  we  were  to  allow 


-19- 


fifty  gallons  per  cow  fox  possible  errors  in  returns  there  would 
still  be  a  remarkable  gain.  Hence  there  can  be  little  doubt  of 
the  material  laprorement  in  the  productiveness  of  dairy  cattle 
within  the  last  few  years. 

DAiRmra  it  tee  present  time. 

The  twentieth  century  finds  the  dairy  industry  occupying  the 
highest  plane  In  its  history.  The  crude  and  inconvenient  methods 
of  a  i^neratlon  ago  have  given  away  to  a  system  based  upon  knowl- 
edge and  skill,  and  the  application  of  modem  labor-saving  machin- 
ery. In  MKiy  localities  the  co-operative,  or  factory  system,  has 
almost  entirely  supplanted  the  home  manufacture  of  dairy  products. 
Skimming  stations,  located  at  convenient  points  are  dotted  all  over 
the  dairy  districts.  To  these  stations  the  milk  from  the  farms  in 
the  neighborhood  is  taken  for  separation  and  thencw  the  cream  is 
shipped  to  the  central  factory  for  manufacture.  Here  in  one  room 
several  tons  of  butter  are  made  every  day  and  sold  on  its  reputar- 
tion  by  orders  received  in  advance.  Owing  to  the  uniformity  and 
excellent  quality  of  the  product  it  finds  a  ready  sale  at  a  good 
price.  ^ 


Educational  Progress. 


Ths  facilities  for  Aoqniying  knowledge  of  the  dairy  industx^ 
and  for  fittlnit  ones  self  to  hold  positions  of  honor  and  trust, 
positions  that  call  for  education  and  skill,  have  kept  pace  with 
the  general  progress  in  the  dairy  world.  Besides  local  clubs  and 
unions,  there  are  in  almost  every  state  of  the  Union  dairy  asso- 
ciations which  hold  annual  coorentions  and  publish  reports  of 
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tlieir  proceedings,  including  addresses  on  different  phases  of 
the  industry  by  men  who  are  specialists  in  their  respective 
lines.  Large  ooapetitive  exhibits  of  dairy  cattle,  products, 
and  machinery  are  also  held,-  notably  the  International  Dairy 
Show  held  yearly  at  Chicago,  and  including  exhibits  pertain- 
ing to  erery  concelratole  phase  of  the  dairy  industry.  Several 
states  provide  by  law  for  officials  known  at  "dairy  and  food 
commissioners*.  The  United  States  Department  of  Agriculture 
maintains  a  Dairy  Division  whose  duty  it  is  to  seek  out  in- 
formation that  will  be  conducive  to  the  improvement  of  dairy- 
ing and  to  keep  the  people  informed  on  matters  of  general 
dairy  interest,  A  naniber  of  states  maintain  dairy  schools, 
offering  courses  which  give  a  thorough,  practical  and  scientif- 
ic education  in  all  the  different  branches  of  dairy  work.  These 
schools,  with  the  agricultixral  eaqperiment  stations,  are  doing 
much  original  research  work  and  adding  to  the  store  of  useful 
information  in  regard  to  applying  scientific  principles  to  the 
dairy  industry.  These  results  are  published  in  the  form  of 
bulletins  and  are  sent  free  to  the  citizens  of  the  various 
states.   Graduates  of  these  schools  are  scattered  far  and  near 
over  the  country  and  are  doing  their  share  toward  the  general 
improvement  and  increased  knowledge  of  dairy  methods.  Numerous 
dairy  journals  and  periodicals  are  being  published  and  a  nuiriber 
of  noteworthy  books  have  recently  been  written  so  that  everyone 
who  desires  may  become  well  Informed  on  every  phase  of  the  dairy 
Industry, 
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Ullk  Production. 

TbB  buBlness  of  gupplylng  milk  for  town  and  city  consump- 
tion bae  grown  to  immense  proportions. 

Municipal  regulations  have  done  much  to  raise  the  standard 
of  the  milk  supply,  tout  even  more  has  been  done  through  private 
enterprise.  Coa^petition  among  smaller  and  larger  establisteaents 
for  the  reputation  of  supplying  clean,  wholesome  milk,  produced 
from  healthy  cows,  kept  under  sanitary  conditions,  has  led  to  a 
higher  standard  than  has  all  the  legal  requirements. 


CERTIFIED  mix,. 


A  model  farm,  where  care,  cleanliness  and 


sanitary  conditions  are  observed,  cannot  compete  with  a  filthy 
farm  in  the  production  of  milk,  if  that  from  the  latter  sells 
for  a  price  equal  to  that  of  the  former.  It  was  in  appreciation 
of  this  principle  that  the  so-called  •Certified  Milk"  came  into 
existence  about  ten  years  ago.  Milk  commissions  were  organized 
which  made  regular  examination  of  the  animals,  their  feed,  attend- 
ants and  the  product,  and  certified  to  the  consuming  public  wheth- 
er the  conditions  prescribed  as  necessary  for  certification  had 
been  observed  by  the  producer.  Such  milk  sells  at  a  considerable 
advance  over  the  market  price  and  has  been  the  essential  factor 
in  lowering  the  infant  mortality  in  large  cities. 


CONDEKSED  UILK. 


Attempts  to  convert  milk  into  a  condition  in 


which  its  valuable  properties  may  remain  unchanged  for  a  long  time 
date  back  to  the  talj  part  of  the  nineteenth  century.  These  at- 
tempts all  proved  to  be  failures  up  to  1856,  when  Mr.  dail  Bordsn 
of  New  York,  obtained  results  that  have  since  popularized  the  pro- 


Hft«4jr  fbr  aaxkot,   tli«  oM  wmr. 


«Pi  sttzket ,   tha  new  wny . 
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duct  in  every  part  of  the  world.  The  condensed  milk  was  pre- 
pared in  a  8e«i-li(iuid  form  by  the  use  of  a  vacuum  pan  fox 
evaporating  the  water.  Ho  sugar  was  added  or  any  other  foreign 
substance  and  the  product  was  packad  in  open  cans.  This  pro- 
duct fulfilled  all  the  requizenentt  if  not  kept  too  long.  To 
increase  the  keeping  qpialities  (Sail  Borden  then  tried  condens- 
ed milk  with  the  addition  of  sugar  and  packed  the  product  in 
air-tight,  soldered,  cylindrical,  metal  tins.  This  method  solv- 
ed the  problem  in  a  satisfactory  manner  and  gave  a  preserved 
milk  that  was  pure,  wholesoBo,  palatable  and  capable  of  being 
transported  long  dlotances,  and  kept  under  trying  climatic 
conditions. 

To  show  how  the  industry  has  grown  we  append  the  following 
statistics*  j- 


Yeax 

1880 
1890 
1900 


Product 
13,055,267  lbs. 
57,926,821     • 
186,921,787     • 


Value 
|1,  547, 588 

5,586,927 
11,888,792 


MODIFIED  MILK.  To  meet  tho  demand  for  a  milk  having  a  de- 

finite composition  to  be  used  largely  in  infant  feeding,   the 
last  few  years  has  brought  us  the  •Modified  Milk".   This  is  milk 
that  has  been  so  blended  as  to  conform  to  a  definite  standard 
of  coaqposition.   It  is  prepared  only  in  special  laboratories  and 
is  sold  largely  on  the  proscription  of  a  physician. 


UILE  POfXXR* 


itury 


nessed  the  invtntion  of  a  toooossfal  method  for  the  production 
of  milk  powdor,  which  Is  the  dry  solid,  of  milk  in  the  form  of  a 
powder.   The  first  patent  taken  out  for  the  production  of  dry  milk 


*3ur 


eau  An.    Ind. ,  No.    55,   pg  40. 
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was  in  1836.  by  a  to.   ».rton.   Oth«  pafnte  .,«  r.oordod  fro,n 
tlHK,  to  tlm,  but  tl«r.  1.  no  roooM  of  th.  proo.se,.  l„  th.m  b- 
ins  a  co«,rclal  »ueo.«  until  1899-1900.    Since  tb.  lattar  date 
eareral  factorl.,  m  N.,  Tort  «>d  Na,  Joreay  bar.  b..a  produc- 
ing conBldarabl.  <p«nltl.,  of  powdarad  »lllc  by  varloua  prooaeaas. 
Hllk  po,dar  1,  particularly  adapt.d  for  ua.  In  baking,   for  -bleb 
It  may  ba  u.ad  althar  by  «lxl„g  dlractly  rtth  flour  or  by  r.con- 
Btltutlng  It  by  «,dltlo„  of  „t.r  and  than  uaad  as  ordinary  milk. 
It  IB  also  ussd  in  tb.  preparation  of  ™„y  Unds  of  oonfeetlonary. 
It  has  many  adT«.tag.,  orer  ordinary  «llk  m  regard  to  transport- 
ation and  economy  of  .toraga.     ..Tb.  m«mfacture  of  powdered  milk 
Will  undoubtedly  b«,e  «,  l^rtant  bearing  on  tb.  .bole  dairy  in- 
dustry, making  posalbl.  tb.  transportation  of  f„,b,  „.,t  milk 
from  places  hsretofore  inaccessible  because  of  distance. • 

Cba.ss  Uaking. 

IS.  cbees.  making  induitry  at  tb.  pr.sent  time  is  almost 
rtoUy  oarri,d  oa  by  tb.  factory  system.   So  little  farm  cheese  is 
.ade  that  it  does  not  affect  th.  market  at  all.  1  change  that  seems 
to  be  taking  place  in  tb.  factory  sysfm  is  th.  bringing  of  several 
lnd.pend.nt  factor!.,  under  one  management.   Ibis  tends  to  secure 
gr.at.r  uniformity  of  product.  Increase  the  quality  and  Issssn  th. 
co,t  Of  m«.ufact»r..   lb.  total  production  of  ch.ese  on  farm,  for 
the  last  census  year  .as  16,378.830  pounds,  and  in  faetoris.  (of 
an  kind.)  382,634,488  pounds,  or  «  aggrsgat.  of  399,006.818  pounds. 
TWs  .as  an  incr....  of  lef  or.r  th.  total  «.ount  roport.d  in  1890. 


•Bail 


ey's  Enolyp.   Agr.  Tol.   3,  pg  196. 
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Butter  Uaking, 
At  the  present  time  creamery  butter  controls  all  the  large 
markets,  dairy  butter  making  conqparatlvely  little  impression  on 
the  trade,  but  hoi»e  consumption  and  the  supply  of  local  markets 
and  prlrate  customers  make  an  Immense  aggregate, -almost  two-thirds 
of  the  total  output  of  butter.  The  ayerage  quality  of  American 
butter  has  greatly  Increased  since  the  Introduction  of  the  cream^ 
ery  and  the  application  of  modem  appliances  and  sanitary  methods. 
In  many  localities  there  1.  .till  room  for  improvement.  Ho  butter 
is  imported  into  America  and,  as  yet, little  is  exported.  The 
twelvth  census  report.  1,071,745,127  pounds  of  butter  made  on  farms, 
and  420,954,016  pounds  in  creamerlee,  or  an  aggregate  of  1,492,699, 
145  pounds.  The  census  authorities  estimate  that  in  addition  more 
than  50,000,000  pounds  were  actually  made  which  escaped  the  returns. 
If  approximately  correct,  this  would  be  at  the  yearly  rate  of  about 


average  else. 


ammally 


STARTERS.     One  of  the  ia«>ortant  adrancements  in  the  butter-making 
industry  is  the  uae  of  .tarter..  The  introduction  of  pure  cultures, 
or  commercial  starter.,  date,  back  to  1890,  when  Professor  Storch,of 
Denmark,  recommended  their  use  in  creameries.  Starters  were  used  in 
that  country  for  a  time  wcceasfUlly  and  since  then  have  been  intro- 
duced and  used  extensively  in  this  country  as  well  a.  in  practically 
all  European  countries.  Experiment,  have  proved  that  certain  spec- 
ies of  bacteria  are  chiefly  concerned  in  the  production  of  flavors 
developed  in  cream  while  ripening.  This  fact  has  given  rise  to  the 
preparation  of  pure  cultures  to  be  Introduced  into  the  cream  for 
the  purpose  of  developing  the  desired  flavor.  These  pure  cultures 


Tha  commercial 
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contain,  in  a  virulent  condition,  the  germs  which  produce  the 
desirable  flavors.  In  the  preparation  of  pure  cultures  the  germs 
are  isolated  and  inoculated  into  a  medium  suitable  for  their 
growth.  They  are  then  put  up  and  shipped  to  creamerymen  by  labor- 
atories especially  provided  for  this  kind  of  work.  To  the  use  of 
these  starters  may  be  attributed  no  small  share  of  the  improved 
quality  in  American  butter  of  to-day. 

Morsrma  tsgtt,  CAgat  iesis  iro  atti  rssts. 

value  to  thos.  .ng^d  In  th,  8r.an.ry  busln.es  of  knowing  th. 
noletux.  oonfnt  of  butt.r  ha,  eieafd  a  d.«and  for  a  simpl.  and 
aoourat.  m,thod  of  a«,.rtalnln«  th.  p.rc.ntag.  of  ,atar  in  butter. 
Ih.  r.c.nt  .nforc.».nt  of  strlnjwit  pur.  food  la,,  ha.  .nphaslMd 
Its  n.«d  to  d..l,rfc   to  M.t  thle  d.>>a»d  a  number  of  succ.ful 
m.thods  bar.  recently  been  devised  and  put  upon  the  mark.t.  Per^ 
haps  tb.  Bo,t  «,curat.  of  tbe*  are  tbe  •Orey-,.  and  the  -*«.«• 
method.   By  the  foraer  the  »olsture  1,  drlvw,  off  by  heat  ««1  oon- 
<l.n..d  la  ^.oUlly  ^rtpared  41.tmin,  .,p«t„,  ,Moh  1.  gra*. 
"*t.d  to  A«.  tb.  „,o«it  of  ■oi.tur,.     By  tte  Utter  .  aaii»le 
ot  butter  1,  ..Igbed  out  «vl  the  «l.tu«,  than  driven  off  and  al- 
lo.ed  to  ..oape.  Th.  wrtta.  1,  tb.n  r«,lgh,d  and  the  percent 
of  aoletur.  oalouUt.d  from  th.  los.  in  weight. 

It  1,  to  be  noted  that  Cawln  tests  operated  on  the  principle 
Of  the  Babcoct  te.ter  have  recently  been  Invented.  «vd  also  that 
3l»pl..  rapid  and  accurate  method,  of  d.teralning  the  .alt  content 
la  butter  aw  In  u..  at  th.  present  day. 


REltOTAIED  BtraiBR. 


In  recent  years  a  large  business  has  grown 


usually 
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taJcan  tlio  goods  in  axchange,  large  (juanities  of  poorly  made  but- 
ter, or  that  which  has  been  partially  q^oiled.  Thig  rancid  butter 
iB  all  melted  up  together  and  the  solid  iapurities  filtered  out. 
While  still  molten,  air  is  blown  through  to  remove  the  disagree- 
able odor»  and  tastes.  The  molten  fat  is  then  churned  with  fresh 
skimmed  milk,  chilled  to  make  it  granular,  drained,  washed, 
ed  and  worked  in  th»   u«ial  way.  In  some  oases  the  better  grades 
of  butter  colltated  from  country  stores  are  merely  reworked  and 
uniformly  colored.  All  such  butter,  whatever  the  treatment  it  has 
received,  is  known  as  •Renorated" ,or  "Process*  butter.  While  it 
is  much  improved  over  the  original  butter,  it  is  still  inferior 
to  fresh  butter,  the  sale  of  which  it  injures  to  a  greater  or 
less  extent.  For  this  reason  several  states  have  passed  laws  that 
all  butter  thus  treated  shall  be  distinctly  marked  •Renovated* 


Butter. . 


Zo«  Cream. 


The  evolution  of  ice  cream  making  is  an  interesting  feature 
of  the  dairy  industry.  In  early  times'  the  cream  mixture  was  plac- 
ed in  a  small  vessel  which  was  twirled  by  hand  within  a  larger, 
after  ice  had  been  placed  between  the  two.  Later  the  mechanical 
freezer  was  invented  and  the  whirling  was  done  by  machinery.  The 
next  step  in  the  improvement  of  the  process  was  the  use  of  the 
brine  freezer  instead  of  ice  and  salt, and  at  present  we  have  the 
continuous  freezer,  which  is  fed  by  brine  and  cooled  ^   artific- 
ial refrigeration.  It  receives  a  continuous  supply  of  cream  mixt- 
ure at  one  end  of  the  freezer  and  delivers  at  the  other  the  froz- 
en product  at  the  rate  of  sixty  to  one  hundred-and-flfty  gallons, 


■•  V"flP*vr. 
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pex  ixovLS, 


Bacterial  Invostl  gat  ions. 

Much  progrega  ha.  been  made  in  bacterial  inveatifiations  in 
recent  years.  Bacteria  are  extremely  minute  organisms  consisting 
of  a  single  cell  filled  with  protoplasm.  They  reproduce  by  divis- 
ion. In  ordinary  milk  nearly  all  kinds  of  bacteria  find  an  adequate 
and  easily  arail^le  «pply  of  food.  Consequently,  nearly  all  forns 
of  bacteria  will  readily  live  and  grow  ghculd  they  gain  access  to 
milk.  Investigation,  reveal  the  fact  that  in  ordinary  milk  bacteria 
are  always  present  in  Urge  nuinbers.  They  gain  accese  to  the  milk 
from  the  atmosphere,  from  the  bodies  of  the  animals,  and  from  the 


through 


tlurough 


.h.n  ..offd  1.  ,t„ll..  80  f.r  a,  1,  tao«i  no  b«tarU  can  pass 
through  th.  dlgeetlr.  «rg«„  and  the  bXood  veessls  of  th.  anlmd 
and  appear  In  th.  »llk.  b„t  if  th.  »dd.r  i.  th.  ..at  of  dl^ias.  due 
to  th.  growth  of  baofri.  .uoh  bacteria  nay  find  their  way  Into  th. 
milk  duct,  and  Infect  the  nlli.  By  far  the  greater  number  of  germs 
ordinarily  found  in  nllk  are  hana.,,.  and,  ,1th  the  exception  of 
th.  ger«,  of  certain  ,p.olflc  dl,ea,e..  nay  be  taken  Into  the  hu- 


xuuabi 


The  accumulated  evidence  of  the  last  twenty  years  has  shown 
that  four  specific  diseases,   together  with  a  fifth  type  less  defin- 
itely understood,  iaay  be  distributed  by  milk.   These  specific  dis- 
eases are,-tuberculosis,   typhoid  fever,   scarlet  fever,  and  diph- 
theria and  the  less  definite  type  includes  diarrhoeal  troubles. 


Buotezial  <MLemi*s  iiL  aiiik  oooled  at  on<w  to  35°F  snd 
plat«d  ftffeftr  ■»'v«ml  hours  -  500  oelonles  ^9x  oo. 


Bftat*:riAl  c»2Ani*t  from  sftme  milking  allowed  to  stand 
uiio»TS!>sd  at  86*7  and  plated  after  several  hours. - 
6000  oelsai»s  i^bt  oo.     . 


comaonly  known  as^  cholera  Infantum,  Bummer  coajplaint,  etc. 
Experiments  prove  that  the  greatest  source  of  bacterial  infect- 


awfmii^ 


animal 


rled  and  the  udder,  teats,  side  and  flanks  of  the  animal  be  wiped 
with  a  damp  cloth  before  milkingj  that  the  hands  and  clothes  of  * 
the  milker  reoeire  careftxl  attention  and  that  the  air  of  the  sta^ 
ble  be  free  from  dust  at  milking  time« 

It  has  also  been  found  that  next  to  the  stable  the  dairy 
utensils  are  important  sources  of  bacterial  infection.  They  be- 
come attached  to  the  seams  and  comers  of  the  vessel  and  are  diffi- 
cult to  dislodge.  After  milk  vessels  have  been  washed,  they  should 
be  exposed  to  the  action  of  live  steam  for  at  least  three  minutes. 
By  observing  such  precautions  milk  will  easily  keep  from  eighteen 


ions. 


TUESHCULOSIS^ 


The  chief  conclusions  of  recent  years  in  regard 
to  problems  associated  with  tuberculosis  are  as  follows;* 

•It  is  thoroughly  recognized  that  this  disease  is  one  of  the 
most  serious  m«naoss  to  the  dairy  Industry,  It  Is  known  to  be  pre- 
sent and  increasing  in  our  dairy  herds.  It  is  known  that  in  the 
more  thickly  settled  parts  of  this  country,  as  well  as  in  Europe, 
the  percentage  of  the  disease  is  auite  large,  although  it  is  diffi- 
cult to  give  exact  percentages.  In  cold  climates  where  the  cattle 
are  housed  much  of  the  time.  It  is  more  common  than  in  warm  count- 
ries where  they  remain  out  of  doors.  In  America  It  does  not  appear 

•   '•       •   • 

to  be  as  common  as  in  Europe;   but  still  in  the  dairy  districts  of 

Conn»s  Dairy  Bacterology,   pg  87. 
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(a)  BttoiMt  mated  iiitli  }i0t  i»t«r  tu 


,     K^^^.?*?^  WMted  biMrt«rio logically  olaan. 
'»«a»a  wxth  Iiot  ii»t»r  and  alkali  povder  and  steaxoad 
•a  Bizmtas*  .     . 
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tills  country  it  is  also  Yeiy  ootmon.  It  Is  apt  to  run  through  a 
whole  herd  aftsr  It  onoa  gats  a  foothold.  The  disease  Is  frequent- 
ly  introduced  into  a  herd  by  the  purchase  of  stock  that  appears  to 
he  healthy  but  is  really  infected  with  the  disease." 

fltatistiofl  hare  also  shown  that  the  disease  hae  been  rapidly 
increasing  among  cattle  in  the  last  twenty-five  years  and  is  now 
perhaps  the  aost  serious  problem  that  the  dairyman  has  to  face  and 
one  that  threatens  to  undermine  the  whole  industry.  The  only  way 
that  a  dairyman  can  be  sure  that  no  dangerous  tuberculous  milk  is 
furnished  to  his  patrons,  is  to  have  all  his  herd  properly  tested 
with  tuberculin  and  so  treated  as  to  be  sure  that  none  of  them  are 
suffering  from  the  disease. 


'  • 


Care  and  Feeding. 

In  contrast  to  the  care  girsn  dairy  cattle  In  the  preceding 
century,  when  cows  were  girsn  little  or  no  protection  from  storms 
in  the  winter  and  wsxe  fed  almost  sxclusively  on  overripe  swale 
grass  out  from  the  marshes,  we  now  hare  ths  modem  dairy  barn  where 
the  greatest  care  and  attention  are  szsrdsed  in  providing  comfort- 
able quarters  for  the  animals.  Ths  floors,  stalls  and  feed  boxes 
are  arranged  for  daily  scrubbing  and  kept  Immaculately  clean.  The 
bam  is  80  constructed  and  arranged  that  the  ventilation  is  as  near^ 
ly  perfect  as  it  is  possible  to  make  it.  Feeding  is  conducted  on  a 
scientific  basis,  so  that,  the  cow  receives  a  well  balanced  ration 
in  the  proper  proportions  to  produce  the  most  liberal  flow  of  milk. 
The  study  by  Qerman  soientists  of  the  principles  underlying  nutri- 
tion of  farm  animals  during  the  middle  part  of  the  last  century, 
have  crystallized  in  what  are  known  as  "Feeding  Standards".  These 


Ihazo  tJ»y  used  to  milk  the  oow». 


Wli«r«  tlxey  are  milked  nowaday  a. 
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standardg  show  the  total  quanity  of  dry  matter  and  digestible 
food  coiqponentg  re<iuired  daily  by  animal,  under  different  condi- 
tiona  as  to  age,  weight  and  production.  The  gtandarda  proposed 
by  the  Oexnan  invegtigatox.  Soil  7.  folff ,  have  becoiae  very  well 
knoTO  in  thla  countaef  and  ax*  Mfarred  to  as  tho  •Ooaan  Paediag 
Standards".  This  standard  proridod  for  24,6  pounds  of  total  dry 
matter  in  th«  daily  feed  of  a  dairy  oow  and  for  a  content  of  25 
pounds  of  digestible  protein,  12.5  pounds  of  digestible  carbo- 
hydrates and  .4  pound  of  digestible  fat,  the  nutritive  ratio  be- 
ing 1  part  protein  to  5.4  part.  oart>o-hyd»t#.  and  fat.  During 
the  last  dosen  years  evidence, furnished  by  careful  investigations 
and  practical  es^rienoe,  has  deaonstrated  that  th.  .xaot  nutri- 
tive ratio  of  a  ration,  or  the  aaount  of  digatible  protein  it 
contain.,  1.  not  a  matter  of  «xch  great  Import'ance  a.  it  wa.  forn^ 
erly  thought  to  be,  provided,  the  cow  receive,  sufficient  total 
digeetible  matter  and  a  minimum  amount  of  protein.  The  nutritive 
ratio  may  vary  from  1  ,  5  to  1  :  9  without  greatly  influencing 
the  auanlty  ox  quality  of  the  production,  the  narrower  ratio,  how- 
ever, being  generally  more  conducive  to  good  rewlt..  Among  Amer- 
ican inve.tlgator.  the  concent,  of  opinion  seem,  to  indicate  that 
a  good  dairy  cow  in  full  flow  of  milk  should  receive  about  25  pounds 
of  dry  matter,  15  to  18  pounds  of  digestible  matter  and,  at  least, 
2  pounds  of  digestible  protein. 


THB  SILO. 


foxaige 


1.  another  of  the  advancement,  in  the  dairy  indu.try  during  the 
last  half  century.   -The  history  of  silage  dates  back  to  antiq- 
uity, but  it  was  not  until  1876  that  it  attracted  much  attention  or 

*3ul.l29,  Md.Agrl.Expt.Sta. 


mod«m 


1875,  hxspxaU   Oof  fart, of  Pr«no«,  •nnounced  the  rewltg  of  hig  ex- 
periments, coTtrlng  wreral  year.,  with  the  pregerratlon  of  green 


lorage.  The  fi„t  gila^  «ade  In  i«erlca  wag  put  up  by  Francig 
Morris,  of  Maryland,  in  1876,  by  putting  whole  oom  in  a  trench 
or  pit  dug  in  th«  ground  and  then  ooTered  with  earth.  The  first 
silo  in  America  wag  huilt  by  Dr.  J.  U.  Bailey  of  Boston,  Magsa- 
chugettg,  the  gucoeggful  opening  of  which  wag  reported  in  "The 
Country  Gentleman^  in  Deceiriber,  1879.  Thig  report,  together  with 
Dr.  Bailey* g  -Book  of  Engilage-  published  in  1880,  brought  the 
subject  of  gilog  and  gilage  prominently  before  the  farmers  of  the 
United  Statea  and  regulted  in  many  adopting  thig  method  of  pre- 
serving feed  and  becoming  enthugiagtio  ad7ocateg  of  the  practice. 
From  this  beginning  the  uge  of  the  gilo  hag  gpread  rapidly  until 
to-day  there  are  few  dairy  gection.  where  gilog  are  not  common 
and  In  general  ujia,^ 

« 

Cow  Testing  Associations. 

Gratifying  improvements  in  the  dairy  industry  are  taking 
place  in  the  rural  districts  through  the  agency  of  "Cow  Testing 
Associations..  This  ig  a  recent  gtep  in  dairy  progress,  the  first 
association  in  this  country  having  been  organised  in  Newaygo  County, 
Michigan,  in  1905.  The  plan  ig  practically  thig:  fifteen  or  twenty 
dairymen  form  an  aggociation  and  pay  one  dollar  for  each  cow  per 
year  to  help  pay  the  expenges  of  the  tegt.  Thgy  hire  a  competent 
pereon  to  do  the  work,  board  and  lodge  the  official  teeter  while  at 
their  farm  one  day  in  eaah  month,  buy  all  the  neceggary  apparatus, 
rnake   all  arrangements  to  have  the  work  carried  on  accurately  and 


i     1 


I 


sygtematlcally,  and  tbsn  convey  the  tetter  to  the  next  faxm, 
which  should  not  be  acre  than  two  ailet  distant.  The  tester 
visits  each  farm  rsgolarly,  weighs  and  tests  the  milk  from  e 
cow,  assists  each  dairyman  to  figure  oat  proper  rations  and 


suggestions 


dairjrman 


cord  of  every  cow  in  his  herd.  He  knows  what  it  cost  to  keep 
them  and  he  can  easily  discard  the  unprofit^le  animals. 

By-Producte  of  the  Dairy, 

The  last  few  years  hsre  shown  a  rapid  development  in  the 
utilization  of  the  by-products  of  the  dairy.  Fifteen  years  a^o 
at  creameries  and  cheese  factories  largo  quanities  of  skim  milk 
and  whey  were  absolutely  wasted.  On  fams  these  products  were 
utilized  for  feeding,  but  in  the  large  factories  such  a  course 
was  impracticable.  New  branches  have  lately  been  added  to  the 
industry  and  now  there  are  many  plants  which  extract  the  sugar 
from  the  milk  and  whey,  and  also  manufacture  other  commercial 


Albumen 


flake 


^^nfin 


as  a  baking  supply  and  substitute  for  eggs,  as  the  basis  of  an 
enamel  paint,  as  a  fixer  of  the  colors  in  calico  prints,  as  a 
substitute  for  glue  in  sizing  paper  and  is  also  solidified  and 
used  for  the  manufacture  of  dominos,  buttons,  conobs,  brush  backs, 
handles,  cigar  holders,  electrical  insulators  and  similar  art- 
icles. 
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Industry  In  tte  TJhitad  Stataa  daring  tha  laat  fifty  years. 


s 


Dairy  Cowa  on 


NuBibex 


17,139,674 

16,511,960 

12,443,120 

8,935,332 

8,585,736 

6,386,094 


ay 

1000 

Par- 
aona 


226 
264 


UjXlt 


Haportad. 


uaiiom 


7,266,392,674 
6,209,125,567 


248    :b) 530, 129, 755 


2ZZ 
279 

275 


:o)236,500,599 
Hot  givan 
Hot  given 


1860 


Batter 


Uad», 


Founda      Fonnda 


1,491,871,673 
1,205,506,384 
806,672,071 
514,092,aeS 
459,681,372 
313,346,306 


Cliaa 


Total  Made. 


/ 
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298,344,654 
256,761,883 
243,167,860 
162,927,383 
103,663,927 
106,636,893 


Creaat- 

erles 
and 

Oliaeaa 
Fact- 
oxles 
Kuiti&er 

9,355 

4,712 

3,932 

4^313 

(d)      5 

(d)     8 


Milk 

Avera^je 

Yield 

per 

Cow 


■ 


^M>^^-^ 


allon 
424 

315 

233 

206 

175 

167 


(a)  Does  not  include  product  of  oowa  in  "bama  and  inclosures. 

(b)  laik  sold  or  sent  to  butter  and  cheeaa  factories. 

(c)  Uilk  sold  from  farms. 

(d)  Clieeae  factostiae  only. 

If  we  include  with  the  foregoing  the  estimated  product  from  973,033 
cowa  not  on  farma  and  ranges,  alao  tha  butter  and  chaaaa  made  at 
urban  establiahmants,  tha  figuraa  for  1900  are  aa  followaj- 
_  Total  Noabar  of  Cowa  and  D^lrv  Pmdnnta  *«>•  lonn 


Year 
of 

'^onsua 


1300 


Dairy  Cowa  in 
United  Statea 
o 


Number 


18,112,707 


1000 
Person 8 


237 


Milk  Product  He- 
ported  plua 
estimated  milk 

(Oallony}, 


7,728,583,349 


■^p— •■^ 


Total 
Butter  made 
(PoTinde) 


1,492,699,143  299,006,818 


Total 
Cheese  made 
(Pounds) 


TIGHT  BINDING   TEXT  CUT  OFF 


If  we  assign  two  cents  per  qxiort  as  the  value  of  milk 
consumed  aa  iTuniaji  food  and  one-and-thxeo-fouxth  cents  per 
quart  for  the  whole  milk  fed  to  calves  or  timil&rly  used  on 
faxms,  we  find  the  aggregate  value  of  the  dairy  products  of 
the  United  States  for  1900  to  be  as  follows: 


Value  of  Dairy  Product s^  1900. 


Batter 

Cheese 

Condensed  llilk 

Creas  Sold 

Ullk  Consumed 

Milk  Fed  to  Calve a 

By-Products 


Total 


1263,256,852 

28,060,362 

11, 888, 792 

4, 547,536 

217,512,586 

39,000,000 

41,049,226 
605,315,354 


To  this  aggregate  should  be  added  the  value  of  calve ? 
dropped  by  dairy  cows  during  the  year.   There  were  doubtless 
nearly  18,000,000  calves  which  were  fairly  rated  at  one  dol- 
lar each  at  time  of  birth.  Tlie  great  aggregate  production  of 
dairy  cows  of  the  Unite*  States  may, therefore,  be  placed  at 
$620,000,000  to  1625,000,000  per  year. 

In  conclusion  we  may  say  that  dairying  has  bocoxae  a  spec- 
ialty in  districts  of  wide  area  throughout  the  United  States 
and  is  now  regarded  as  one  of  the  loost  progresslTS  and  highly 
developed  types  of  farming,   Ho  other  induatxy  has  profited  n*ore 
by  the  inventive  genius  of  man,  the  applications  of  modem 
science,  and  the  intelligent  practice  of  skilled  operators, nor 


has  any  otliar  a>ade  greater  improvement  during  the  erolution 
of  agriculture  in  the  United  States. 
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